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(54) ELECTRODE SUBSTRATE FOR DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode 
substrate for a display device of a transmission type or 
reflection type with which stable film formation is made 
possible with substantially no influence of the gaseous 
atmosphere at the time of film formation by sputtering 
and which has high electrical conductivity and visible ray 
transmittance or reflectivity with thin films, is free from 
the deterioration with lapse of time and has excellent 
preservable stability. 

SOLUTION: This electrode substrate 15 has conductive 
films 14 of the constitution which has a conductive thin- 
film layer 12 of a silver system on a substrate 10 and is 
formed by holding the front and rear surfaces of this 

- dbhductive thin-fljm layer 12 of the silver system by - :rrh^;v*' *h:~*- Jv _r - - , ^ - : ^ ^ 

transparent conductive thin-film layers 11, 13 of an . . - 

oxide system. In such a case, at least either of the 
transparent conductive thin-film layers 11, 13 of the 
oxide system are formed as thin-film layers composed of 
transparent multi component oxide composed of cerium 

oxide and indium oxide as materials. The conductive thin-film layer 12 of the silver system is 
formed as the thin-film layer consisting of a silver allay contg. 0.1 to 2.5at% (atomic weight %) 
gold and 0.3 to 3.0at.% copper. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] In the electrode substrate for displays 
equipped with the electric conduction film of a 
configuration of having pinched the front rear face 
of this silver system electric conduction thin film 
layer for the silver system electric conduction thin 
film layer in the oxide system transparence 
electric conduction thin film layer in preparation 
for a substrate top At least one side of the 
above-mentioned oxide system transparence 
electric conduction thin film layer is a thin film 
layer by the transparent mixed oxide made from 
cerium oxide and indium oxide. Said silver system 
electric conduction thin film layer 0.1 - 2.5at% 
gold, The electrode substrate for displays 
characterized by being a thin film layer by the 
silver alloy containing 0.3 ■ 3.0at% copper. 
[Claim 2] The electrode substrate for displays 
according to claim 1 in within the limits whose 
thickness of said silver system electric conduction 
thin film layer is 5-25nm. 

[Claim 3] The electrode substrate for displays 
according to claim 1 in within the limits whose 
thickness of said silver system electric conduction 
^tWnfflm layer is 50-200nm : ; 
[Claim 4] The electrode substrate for displays 
according to claim 1 or 2 with which the color filter 
is arranged between said substrates and electric 
conduction film. 

[Claim 5] The electrode substrate for displays 
according to claim 1, 2, or 4 with which the 
light- scattering film is arranged between said 
substrates and electric conduction film. 
[Claim 6] The electrode substrate for displays 
according to claim 1 or 3 which is the reflexibility 
thin film layer of a high refractive index with said 
larger oxide system transparence electric 
conduction thin film layer located between said 
substrate and a silver system electric conduction 
thin film layer than a refractive index 2.1. 
[Claim 7] The electrode substrate for displays 
according to claim 1 or 3 equipped with the 
reflexibility oxide system thin film layer which 
serves as a larger high refractive-index insulator 
layer than a refractive index 2.1 between said 
substrates and electric conduction film. 

[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] About the electrode 
substrate of a transparency mold electrode 
(transparent electrode) or a reflective mold 
electrode used for a display for I/O or a solar 
battery etc. which carries out a direct input from 
an output display unit or the display screens, such 
as liquid crystal display equipment and plasma 
display equipment, conductivity and light 
transmission of this invention are high at 
especially a thin film, and it relates to the 
electrode substrate which was moreover excellent 
in preservation stability. 
[0002] 

[Description of the Prior Art] The electrode plate 
with which the transparence electric conduction 
film of the electrode configuration which 
penetrates a visible ray was prepared on 
substrates, such as glass and plastic film, is 
widely used for the electrode for a display of 
various displays (display screen), such as liquid 
crystal display equipment, the I/O electrode which 
can carry out a direct input from the display 
screen of this display. 

[0003] For example, the transparent electrode 
plate of the display unit with which liquid crystal 
was used The color filter layer 41 which is 
prepared in the pixel part on a glass substrate 40 
and this glass substrate 40, and colors that 
transmitted light red, green, and blue for every 
pixel, respectively as shown in drawing 11 , The 
light- shielding film 42 which is prepared in the 
part between the pixels on the above-mentioned 
glass substrate 40 (between pixels), and prevents 
the. light transmission from this part, The 
- transparent ^ protection - layer 43 prepared the 
whole surface on the above-mentioned color filter 
layer 4 1, 'Membtane § are formed on 
this protective layer 43, and that principal part 
consists of shape of a pattern etched into the 
predetermined electrode pattern, a solid 
transparent electrode 44, and orientation film 45 
formed on this transparent electrode 44. 
[0004] The ITO thin film which added tin oxide in 
indium oxide as this transparent electrode 44 
paying attention to that high conductivity is used 
widely, that specific resistance is 2.4x10 4 ohm-cm 
about, and, in the case of the 240nm thickness 
usually applied as a transparent electrode, that 
sheet resistivity value is about lOohms (or 
lOohm/**, **; it is called a square). 
[0005] Moreover, although the tin oxide thin film, 
the thin film (Nesa membrane) constituted by tin 
oxide by adding antimony oxide or the thin film 
constituted by the zinc oxide by adding an 
aluminum oxide, etc. is known in addition to this, 
each of these is inferior to the above-mentioned 
ITO thin film in conductivity, and since chemical 
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resistance or a water resisting property to an acid 
or alkali etc. is inadequate, generally they has not 
spread as a transparent electrode substrate for 
liquid crystal. 

[0006] On the other hand, in the transparent 
electrode substrate for solar batteries, it is the 
relation of the manufacture process and hydrogen 
plasma resistance is needed. Therefore, it is 
common to use a transparent electrode made from 
a zinc oxide with high hydrogen plasma resistance. 
[0007] However, what carried out the fluorine 
dope, and the thing which carried out alumina 
addition also had high resistance, and the 
transparent electrode of a zinc-oxide system 
needed to form it in 400nm - 800nm and quite 
thick thickness as a transparent electrode 
substrate for solar batteries. 

[0008] On the other hand, in the 7thICVM held in 
Japan, the transparence electric conduction film of 
the three -tiered structure which the front rear 
face of a silver thin film is made to carry out the 
laminating of an ITO thin film or the indium oxide 
thin film 00 thin film) as heat ray reflective film, 
and is constituted is proposed in 1982. 
[0009] The transparence electric conduction film 
of this three tiered structure has the low sheet 
resistivity value of about 5ohms, and the 
application to the above-mentioned transparent 
electrode was expected taking advantage of that 
high conductivity. 
[0010] 

[Problem(s) to be Solved by the Invention] By the 
way, in the above-mentioned display unit or the 
I/O device, it is required that increasing a pixel 
consistency and displaying a precise screen in 
recent years should be called for*. - and the- 
ebur nation of " the above-mentioned^ transparent 
eMctrdde pattern ~~ : -should be deihahded - in 
connection with this, for example, the terminal 
area of the above-mentioned transparent electrode 
should be constituted from a pitch which is about 
100 micrometers. 

[0011] Moreover, in the method (COG) with which 
direct continuation of the I C for a liquid crystal 
drive is carried out to a substrate in liquid crystal 
display equipment, there is a part from which 
leading about of wiring serves as a thin fine called 
width of face of 20-50 micrometers, and the 
advanced etching processing suitability which is 
not in the former, and high conductivity Cow 
resistance) are demanded. 

[0012] Moreover, on the other hand, enlargement 
of the display screen was also called for, and in 
order to form the transparent electrode of a 
precise pattern which was mentioned above and to 
enable it to impress sufficient driver voltage for 
liquid crystal moreover about such large-sized 
screen ization, the transparent electrode equipped 



with the high conductivity of the sheet resistivity 
value of 5ohms or less as the above-mentioned 
transparent electrode needed to be applied. 
[0013] moreover - in addition, in the liquid crystal 
display of the passive matrix drive method using 
STN LCD etc., when performing the 
multi-gradation display of 16 or more gradation, 
the low sheet resistivity value is demanded of the 
pan of 3ohms or less. 

[0014] However, it also sets to the transparent 
electrode of the above-mentioned three-tiered 
structure proposed in the 7thICVM. By the sheet 
resistivity value of at most about 5ohms not 
passing being obtained, but there being a trouble 
that sufficient conductivity is not securable, for 
example, thickening thickness of a silver thin film 
at about 1618nm Even if it is possible to reduce 
the sheet resistivity value to about 3 ohms, 
visible ray permeability (especially a long wave 
with a wavelength of about 610nm visible-ray 
permeability by the side of merit) will fall to about 
75%, and the function as a transparent electrode 
will be spoiled. 

[0015] furthermore, the moisture in the air into 
which the silver thin film advanced from the 
laminating interface etc. in the transparent 
electrode of the above-mentioned three-tiered 
structure - reacting -- easy - the front face -- a 
reactant generating. -- silverfish -- when the 
defect of a ** was produced, for example, it applied 
to the transparent electrode of a liquid crystal 
display, the trouble of being easy to produce a 
display defect etc. was shown in the front face. 
[0016] this invention persons by considering as 
the silver system electric conduction thin film by 
the silver -alloy which added .gold; at silver -to the w. 
damp-proof " improvement in the : electric 
- conduction film -of "a? three-tiered stf ucture 1 Found 
out that there was effectiveness of . large 
damp-proof improvement, and this configuration 
is already proposed, a golden addition - 4at(s)% 
(atomic-weight percent is called at% below atomic 
weight%) -- it has found out that there is 
effectiveness sufficient by the following, for 
example, the range of 0.1 - 3.0at%. In addition, the 
electric conduction film of a three-tiered structure 
can be used as a reflector which sets thickness to 
about 150nm practically, and reflects the light as a 
transparent electrode which penetrates the light 
for the thickness of a silver system electric 
conduction thin film layer within the limits of 5nm 
- 25nm. 

[0017] However, the electric conduction film of a 
three tiered structure using the silver system 
electric conduction thin film of a silver gold alloy 
had the fault which is easy to be influenced of the 
gas ambient atmosphere at the time of membrane 
formation of sputtering. There was a fault to 
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which the effect of the oxygen in an ambient 
atmosphere is received, the permeability by the 
side of the short wavelength of a visible region 
tends to fall to as a transparent electrode, and the 
reflection factor by the side of short wavelength 
tends [ especially ] to fall as a reflector. 
[0018] Drawing 7 shows the spectral characteristic 
(spectral transmittance) of the electric conduction 
film (transparent electrode) of a configuration of 
pinching the silver system electric conduction thin 
film of about 15nm of thickness with a metallic 
oxide. In addition, the sum total thickness of this 
electric conduction film is 900A, and a sheet 
resistivity value is about 3ohms. In addition, ** is 
shown and, in **, ** shows [ graph ** ] golden 
0.4at% silver 99.6at% golden 0.2at% silver 
99.8at% golden 0.1at% silver 99.9at% golden 0at% 
silver 100at%. 

[0019] The thing of the electric conduction film by 
the silver thin film with which the spectral 
characteristic shown with the broken line of the 
top of drawing 7 does not contain gold, and others 
are the spectral characteristics of the electric 
conduction film of the silver system thin film 
containing 0.1 - 0.5at% gold, and it is shown that 
the down of the permeability near 470nm of light 
wave length arises. 

[0020] the same - drawing 8 - gold - 0.8 - 2.5at% 
the spectral characteristic of the electric 
conduction film of the included three-tiered 
structure was shown. The permeability of nearly 
470nm is similarly downed by this. In addition, 
the sum total thickness of this electric conduction 
film is 900A, and a sheet resistivity value is about 
3ohms. Moreover, ** is shown and, in graph **, ** 
shows golden- ^2v44a%%i^6ilver.>^-97'.-56at%^vgolden-«-' 
1.52at% silver 98.48at% golden 0.81at% silver 

99.19at% ; . ' - - -- v ------ 

[0021] The down of the transmission by the side of 
this short wavelength can lessen the amount of 
that down by lessening effect of oxygen by 
performing sufficient exhaust air before 
membrane formation of the silver system thin film 
by the membrane formation equipment of a batch 
type. 

[0022] However, with the mass-production type 
membrane formation equipment of an inline type, 
in case the metallic oxide of the 3rd layer in the 
electric conduction film of a three tiered structure 
is formed with the 1st layer, in order to introduce 
oxygen, it is easy to be influenced of oxygen. 
[0023] In addition, although it seems that the 
inclination accompanied by the phenomenon in 
which the refractive index by the side of the short 
wavelength of a silver system thin film rises is 
found out, and the light absorption by the side of 
the short wavelength of the electric conduction 
film of a three -tiered structure has come out as a 



result in the range in which this invention persons 
investigated the optical constant of the electric 
conduction film of a three-tiered structure, that 
detail does not yet understand well the down of 
the permeability by the side of this short 
wavelength. 

[0024] this invention being such - a trouble - 
paying one's attention ■- making - having the - 
a technical problem --**-- carrying out - a place - 
sputtering - membrane formation - the time - 
gas - an ambient atmosphere effect -- winning 
popularity -■ hard -- having been stabilized " 
membrane formation -- being possible - ** - 
carrying out - while - a thin film - conductivity " 
a visible ray - permeability - or - a reflection 
factor -- high -* moreover - passing ■■ the time " 
degradation -- there is nothing - preservation 
stability -■ having excelled transparency ■■ a 
mold - or - reflection - a mold - a display --**-- 
an electrode - a substrate " providing - things - 
it is . 
[0025] 

[Means for Solving the Problem] In the electrode 
substrate for displays equipped with the electric 
conduction film of a configuration of that 
invention concerning claim 1 of this invention 
pinched the front rear face of this silver system 
electric conduction thin film layer for the silver 
system electric conduction thin film layer in the 
oxide system transparence ****** thin film layer 
in preparation for a substrate top At least one side 
of the above-mentioned oxide system transparence 
electric conduction thin film layer is a thin film 
layer by the transparent mixed oxide made from 
cerium oxide and indium oxide. Said silver system 
electric* conduction— thm -film -layer -0.1 ^-2v5afc%~- 
gold, It is. the electrode substrate for displays 
characterizied by being a thin film layer by the- 
silver alloy containing 0.3 - 3.0at% copper. 
[0026] Moreover, invention concerning claim 2 of 
this invention is an electrode substrate for 
displays which has the thickness of said silver 
system electric conduction thin film layer within 
the limits of 5-25nm in invention indicated to said 
claim 1. 

[0027] Moreover, invention concerning claim 3 of 
this invention is an electrode substrate for 
displays in within the limits whose thickness of 
said silver system electric conduction thin film 
layer is 50-200nm in invention indicated to said 
claim 1. 

[0028] Moreover, invention concerning claim 4 of 
this invention is an electrode substrate for 
displays with which the color filter is arranged 
between said substrates and electric conduction 
film in invention indicated to said claim 1 or claim 
2. 

[0029] Moreover, invention concerning claim 5 of 
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this invention is an electrode substrate for 
displays with which the light* scattering film is 
arranged between said substrates and electric 
conduction film in invention indicated to said 
claim 1, claim 2, or claim 4. 

[0030] Moreover, invention concerning claim 6 of 
this invention is an electrode substrate for 
displays which is the reflexibility thin film layer of 
a high refractive index with said larger oxide 
system transparence electric conduction thin film 
layer located between said substrate and a silver 
system electric conduction thin film layer than a 
refractive index 2.1 in invention indicated to said 
claim 1 or claim 3. 

[0031] Moreover, invention concerning claim 7 of 
this invention is an electrode substrate for 
displays equipped with the reflexibility oxide 
system thin film layer which serves as the larger 
insulator layer of a high refractive index than a 
refractive index 2.1 between said substrates and 
electric conduction film in invention indicated to 
said claim 1 or claim 3. 
[0032] 

[Embodiment of the Invention] Invention 
concerning claim 1 of this invention is explained 
below at a detail according to the gestalt of 
operation. 

[0033] In the electrode substrate for displays 
equipped with the electric conduction film of a 
configuration of that invention concerning claim 1 
of this invention pinched the front rear face of this 
silver system electric conduction thin film layer 
for the silver system electric conduction thin film 
layer in the oxide system transparence ****** thin 
film layer in preparation for a substrate top At 

~ least^one ^side— of -the ^above-mentioned- : oxide 
. system transparence electric conduction thin film 

: layer is a thin film layer by the 1 transparent mixed 
oxide made from cerium oxide and indium oxide. 
Said silver system electric conduction thin film 
layer 0.1 - 2.5at%. gold, It is the electrode 
substrate for displays which is a thin film layer by 
the silver alloy containing 0.3 - 3.0at% copper. 
[0034] This invention found out that effect by the 
ambient atmosphere of sputtering membrane 
formation could be lessened at the time of silver 
system thin film membrane formation by forming 
a silver system thin film into the alloy of silver 
and gold as above-mentioned The means for 
solving a technical problem using the silver gilt 
bronze alloy which added copper further. 
[0035] In this case, effect with the down of the 
permeability by the side of the short wavelength of 
the electric conduction film of a three -tiered 
structure using the silver system thin film which 
the small quantity not more than 3at% is 
sufficient as an addition, and contains gold by 
addition of a small amount of copper, or a 



reflection factor bad [ gold, copper, and all ] etc. 
can be lost. 

[0036] Furthermore, this invention persons found 
out that permeability could be improved and 
moisture resistance could be improved by using 
the mixed oxide which mixed with indium oxide 
the cerium oxide which is a high refractive index 
as a transparence oxide thin film, when the 
electric conduction film of a three-tiered structure 
was used as an application of the electrode 
substrate for displays of a transparency mold 
(transparent electrode). 

[0037] Little addition of the metallic oxide of 
titanium oxide, a zirconium dioxide, an 
oxidization hafnium, tantalum oxide, a silicon 
dioxide, an oxidization gallium, tin oxide, the 
bisumuth oxide, and others may be carried out at 
a mixed oxide if needed. 

[0038] The addition of the gold to the 
above-mentioned silver system electric conduction 
thin film layer on the above-mentioned substrate 
has the inclination for moisture resistance to 
improve as it is effective from 0.1at% of little 
addition and makes [ many ] this addition about 
the improvement in moisture resistance 
respectively of the conductive glue line which is 
the electric conduction film of a three-tiered 
structure, a silver system electric conduction thin 
film layer, and an oxide system transparence 
electric conduction thin film layer. 
[0039] The addition to a copper silver system thin 
film is effective in raising the depression uy the 
side of short wavelength gradually from about 
0.3at%, as shown in the graph of drawing 6 . In 
addition, this graph is the electric conduction film 
- of-a three-tiered -steuotu^ 

of the electric /conduction film is about 850A 
(85nm>. - " * ~ • w - : . _ , 

[0040] In order that it may take the form of an 
eutectic to silver (it is not full dissolution), copper 
will come to have bad effect on permeability or a 
reflection factor, if a copper addition increases. 
Moreover, when the addition increased, there is an 
inclination for the resistance . of the electric 
conduction film to rise, and thickness of a silver 
system thin film is set to 10mm and a copper 
addition is made more than 3at%, a sheet 
resistivity value comes to exceed 5 ohms (or 
5ohm/**, **; it calls square). 

[0041] Next, invention concerning claim 2 of this 
invention is explained below at a detail according 
to the gestalt of operation. 

[0042] Invention concerning claim 2 of this 
invention is an electrode substrate for displays 
which has the thickness of said silver system 
electric conduction thin film layer within the 
limits of 5-25nm in invention indicated to said 
claim 1. 
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[0043] Recently, technical progress of the liquid 
crystal display equipment in passive matrices, 
such as STN and ECB, has a motion that it is 
remarkable and a color STN will be used as a 
monitor of a CRT alternative. 
[0044] In the case of a deferred monitor, 
connection with external powers, such as 100V 
and 110V, is possible, and daily use of the back * 
light of high brightness is attained from such a 
thing. 

[0045] From this viewpoint, with the liquid crystal 
display of the passive matrix of a monitor 
application, the transparent electrode used for 
this will give priority to being low resistance, and 
may make light transmittance a sacrifice to some 
extent. 

[0046] At a passive matrix, if the sheet resistivity 
value of a transparent electrode becomes near 
2ohm, since deterioration of the image quality 
called shadowing will almost be lost, it can 
compete with TFT on practical use level. 
[0047] The spectral characteristic data based on 
the simulation of the transparent electric 
conduction film which carried out the laminating 
of 35nm (refractive index 2.2) of transparence 
oxides, and 15nm - 25nm of silver system thin 
films and 40nm of transparence oxides to drawing 
9 one by one on the glass substrate the premise 
[ the application of the electrode substrate for 
transparency mold displays (transparent 
electrode) ] were shown. In addition, the medium 
was made into Ayr (gas; refractive index 1.5). in 
addition, the thickness of a silver system thin film 
in **, 20nm of thickness and ** show 22.5nm of 
thickness, and, as for 15nm of thickness, and **, 
v **> sho ws-the -case^of ~25nm*^of ■- thickness, % as^for- 
17.5nm of thickness, and **. ~ - 

[0048] ; The ^permeability '' of a peak has the 
thickness of a silver system thin film 
comparatively as good as 80% also in 25nm and a 
thick field. Moreover, the sheet resistivity value of 
the electric conduction film of a three- tiered 
structure is set to about 2 ohms by a little more 
than 20nm of thickness of a silver system thin film. 
[0049] A silver system thin film becomes 
island-like (the shape of a land) in less than 5nm 
of thickness, and does not turn into a 
homogeneous thin film, but the optical property 
and sheet resistivity . value on count become 
difficult to get. 

[0050] Next, invention concerning claim 3 of this 
invention is explained below at a detail according 
to the gestalt of operation. 

[0051] Invention concerning claim 3 of this 
invention is an electrode substrate for displays in 
within the limits whose thickness of said silver 
system electric conduction thin film layer is 
50-200nm in invention indicated to said claim 1. 



[0052] The simulation result of the reflection 
factor of the electric conduction film which carried 
out the laminating of lOnm of transparence oxides, 
and 50nm - 200nm of silver system thin films and 
40nm (refractive index 2.3) of transparence oxides 
to drawing 10 one by one on the glass substrate 
the premise [ the application of the electrode 
substrate for displays of a reflective mold 
(reflector) ] was shown. In addition, the medium 
was made into Ayr (gas; refractive index l). 
Moreover, this simulation is not taking into 
consideration change (wavelength dispersion) of 
the refractive index by the light wave length of a 
transparence oxide, or an optical extinction (light 
absorption) multiplier. 

[0053] Although drawing 10 shows the effect on 
the reflection factor by the thickness of a silver 
system thin film, if the thickness of a silver 
system thin film exceeds 50nm, it will serve as a 
reflector around 80%, a reflection factor is 
saturated with 200nm, and it is shown that light 
transmittance becomes about 0%. 
[0054] Next, invention concerning claim 4 of this 
invention is explained below at a detail according 
to the gestalt of operation. 

[0055] Invention concerning claim 4 of this 
invention is an electrode substrate for displays 
with which the color filter is arranged between 
said substrates and electric conduction film in 
invention indicated to said claim 1 or claim 2. 
[0056] The display of a color picture of the 
above mentioned electrode substrate is attained 
by arranging the color filter colored red, green, 
blue, etc. corresponding to the display pixel, 
respectively between the substrate in the 
; u,electxode-**subste -of a^ 

transparency mold orr a reflective mold (for 
~ exaMplef -electrode substrate for - liquid 1 crystal 
displays), and the electric conduction film of the 
three-tiered structure which is a transparent 
electrode. 

[0057] Next, invention concerning claim 5 of this 
invention is explained below at a detail according 
to the gestalt of operation. 

[0058] Invention concerning claim 5 of this 
invention is an electrode substrate for displays 
with which the light-scattering film is arranged 
between said substrates and electric conduction 
film in invention indicated to said claim 1, claim 2, 
or claim 4. 

[0059] In order to extend an angle of visibility 
even if it is a transparency mold when using as an 
electrode substrate for the displays of a reflective 
mold (for example, electrode substrate for liquid 
crystal displays) or, high effectiveness can be 
acquired by arranging the dispersion film 
(DEFUYUJON film which gives the spreading 
effect of light) of light between a substrate and the 
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electric conduction film. 

[0060] Since the above-mentioned dispersion film 
is piled up on a color filter, a color filter may be the 
lamination of another object and it may be a 
configuration which serves both as a color filter 
and the dispersion film. 

[0061] The above-mentioned dispersion film may 
use dispersion (diffusion) of the light by the 
irregularity (or irregularity of the spreading film 
front face where refractive indexes differ) of a 
spreading film front face, and the spreading film 
of the resin which mixed the resin with which 
mixing differs the resin with which refractive 
indexes differ from a refractive index, and the 
glazing color can be used for it. Moreover, in the 
case of the method [ liquid crystal display / target ] 
using a polarization film or a phase contrast film, 
the **** ingredients [ targets /, such as an 
amorphous substance and quality of equiaxed 
grain, / optical ] of said glazing color are desirable. 
[0062] Next, invention concerning claim 6 of this 
invention and claim 7 is explained below at a 
detail according to the gestalt of operation. 
[0063] Invention concerning claim 6 of this 
invention is an electrode substrate for displays 
said whose oxide system transparence electric 
conduction thin film layer located between said 
substrate and a silver system electric conduction 
thin film layer is a larger thin film layer 
(reflexibility oxide system transparence electric 
conduction thin film layer) of a high refractive 
index than a refractive index 2.1 in invention 
indicated to said claim 1 or claim 3. 
[0064] Moreover, invention concerning claim 7 of 
this invention is an electrode substrate for 
* displays - equipped--with-* the- ^flexibility^ -oxide 
system thin.film layer" which serves as the larger 
insulator lay~6r of a high 1 refractive index than a " 
refractive index 2.1 between said substrates and 
electric conduction film in invention indicated to 
said claim 1 or claim 3. 

[0065] As an electrode substrate for displays of the 
reflective mold of passive -matrix LCD (liquid 
crystal display), such as STN and ECB, when 
using the electric conduction film of the 
three-tiered, structure of this invention, it is 
necessary to form electrode patterns, such as the 
shape of a stripe. 

[0066] In the case of LCD of the above-mentioned 
reflective mold, it is the important point to 
increase the amount of reflected lights at the time 
of a white display (usually Nor Marie White). 
[0067] however - if a reflector is processed in the 
shape of a stripe pattern between reflector 
patterns - base - the reflected light from this part 
which a glass side will not expose will decrease. 
[0068] this invention persons found out that the 
gain of the reflected light was increased and it 



could utilize effectively as illumination light for a 
display display of the reflected light by making the 
thin film layer of a high refractive index remain in 
a substrate side. 

[0069] That is, in invention concerning 
above-mentioned claim 6, it considers as the 
electrode substrate for displays using the larger 
thin film- layer of a high refractive index than a 
refractive index 2.1 as said oxide system 
transparence electric conduction thin film layer 
located between said substrate and a silver system 
electric conduction thin film layer. 
[0070] It obtains by carrying out pattern etching of 
the silver system thin film and the oxide system 
transparence electric conduction thin film layer of 
another side which are in the upper layer from the 
oxide system transparence electric conduction 
thin film layer of one of these of a high refractive 
index as pattern electric conduction film on said 
substrate. 

[0071] And it is used as this electric conduction 
film configuration layer in which one [ which 
remains / said ] oxide system transparence electric 
conduction thin film layer of a high refractive 
index takes charge of one of the electric conduction 
thin film layers of a three tiered structure in the 
part of the pattern electric conduction film, and 
while using it as an insulator layer in a part 
without the pattern electric conduction film, it is 
used as high reflective film for raising a reflection 
factor. 

[0072] Moreover, in invention concerning 
above-mentioned claim 7, between said substrates 
and electric conduction film, the oxide system 
transparence electric conduction thin film layer 
-which serve s iastheJargerinsulatorJayer-ofia high* 
refractive index than _a refractive index 2. 1 to a 
substrate side T is formed, 7 and; on- the other hand, it 
considers as the electrode substrate for displays 
directly. 

[0073] And as pattern electric conduction film on 
said substrate, it is in the upper layer from this 
oxide system transparence electric conduction 
thin film layer of a high refractive index directly 
formed by the substrate side, and obtains by 
carrying out pattern etching of an oxide system 
transparence electric conduction thin film layer, a 
silver system thin film, and the oxide system 
transparence electric conduction thin film layer of 
another side. 

[0074] And it is used as this electric conduction 
film configuration layer in which said oxide 
system transparence electric conduction thin film 
layer of a high refractive index which remains 
takes charge of one of the electric conduction thin 
film layers of 4 layer structure in the part of the 
pattern electric conduction film, and while using it 
as an insulator layer in a part without the pattern 
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electric conduction film, it is used as high 
reflective film for raising a reflection factor. 
[0075] As such an insulator layer of a high 
refractive index, there are oxides, such as 
titanium oxide, a zirconium dioxide, an oxidation 
hafnium, tantalum oxide, and cerium oxide. 
[0076] The mixed oxide which carried out little 
addition of the mixed oxide of such an oxide or 
other chemical-resistant good oxides, for example, 
the oxidation gallium etc., can be similarly used as 
an insulator layer. 

[0077] In addition, when using the electrode 
substrate for displays of this invention as a 
reflector substrate for LCD of a reflective mold, a 
substrate may be a substrate which transparence 
and translucent and opaque any are sufficient as, 
or was colored black and white and other colors. 
[0078] Various things, such as a substrate with 
which semiconductor devices, such as glass, 
plastic film, a sheet plastic, a ceramic, a metal 
plate or an amorphous silicon, polish recon, and 
MIM, were formed, can be used for the ingredient 
of a substrate. 

[0079] Moreover, since sheet resistivity is low 
resistance, the electric conduction film of the 
three-tiered structure in this invention is used for 
the signal line of components, such as TFT and 
MIM, a bus line, etc., and can serve as a pixel 
electrode. 
[0080] 

[Example] Below, the concrete example of this 
invention is shown. 

[0081] As shown in <example 1> drawing 1 , the 
electrode substrate 15 concerning this example 
The oxide system transparence electric conduction 
« thin film- layer "4-1 ^-by^the-tr-ansparence' oxide- thin 
film with ,a thickness -:of/35nm by which"* the 
laminating was corned out'orie by otie dii the glass 
, substrate 10 with a thickness of 0.7mm, The 
transparence electric conduction film 14 with 
which the principal part consisted of a silver 
system transparence electric conduction thin film 
layer 12 by the silver system thin film with a 
thickness of 14nm and an oxide system 
transparence electric conduction thin film layer 13 
by the transparence oxide thin film with a 
thickness of 38nm was formed, in addition, 
metallic element conversion excluding [ layers / 11 
and 13 / above-mentioned / oxide system 
transparence electric conduction thin film / the 
all ] oxygen in cerium oxide to the thin film of 
indium oxide - 32at(s)% - it considered as the 
added mixed oxide, moreover, the silver system 
transparence electric conduction thin film layer 12 
silver -- gold - 1.0at(s)% and copper 1.5at(s)% 
- it is the silver alloy added, respectively. 
[0082] And the above-mentioned transparence 
electric conduction film 14 is the following, and 



was made and formed. First, after an organic 
alkali system surfactant and water washed the 
front face of the glass substrate 10 with a 
thickness of 0.7mm, it held in the vacuum tub, 
plasma treatment called reverse sputtering was 
performed, and it washed further. 
[0083] Next, without taking out this glass 
substrate 10 out of a vacuum tub, where this glass 
substrate 10 is maintained to a room temperature, 
sequential membrane formation of the oxide 
system transparence electric conduction thin film 
layer 11 by the transparence mixed oxide thin film 
with a thickness of 35nm, the silver system 
transparence electric conduction thin film layer 12 
by the silver system thin film with a thickness of 
14nm, and the oxide system transparence electric 
conduction thin film layer 13 by the transparence 
mixed oxide thin film with a thickness of 38nm 
was carried out by the sputtering method. 
[0084] Next, pattern formation of the resist film of 
an electrode configuration was carried out on the 
above-mentioned oxide system transparence 
electric conduction thin film layer 13, where it 
carried out pattern etching of the part exposed 
from this resist film with the nitric-acid system 
etching reagent and location adjustment of the 
thin film of the above-mentioned three-tiered 
structure is carried out mutually, pattern NINGU 
was carried out at the electrode configuration, 
then 220 degrees C and annealing treatment 
(heating aging processing) of 1 hour were 
performed, and the above-mentioned transparence 
electric conduction film 14 was formed. 
[0085] In this way, the sheet resistivity value of 
the obtained transparence electric conduction film 
* 14- was-about-3^ 

showed the visible-ray : permeability of ~ the" 
- transparence - electric 5 1 -conduction" 1 film 14 to 
, drawing 4 , the permeability down by the side of 

short wavelength was not seen, but the good result 

was obtained. 

[0086] Although surface observation of it was 
carried out after holding the transparence electric 
conduction film 14 which carried out 
[ above-mentioned ] pattern formation in 60 
degrees C and 95% of humidity for 500 hours, 
appearance change was not produced at all. In 
addition, it was 2.24 when [ which is depended on 
this mixed oxide ] the refractive index of the oxide 
system transparence electric conduction thin film 
layers 11 and 13 was measured, respectively. 
[0087] In addition, although not illustrated, if the 
electrode substrate 15 obtained by this example 1 
is the electrode substrate 15 for color picture 
displays, between a substrate 10 and the 
transparence electric conduction film 14 or on the 
transparence electric conduction film 14, it will 
carry out pattern formation of the color filter layer 
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of the shape of a matrix colored red, green, and 
blue for every display pixel, and will form the 
electric conduction film 14 of the shape of a 
pattern corresponding to the pixel of the shape of 
the matrix. 

[0088] As shown in <example 2> drawing 2 , the 
electrode substrate 25 concerning this example 
The oxide system transparence electric conduction 
thin film layer 21 according to a transparence 
oxide thin film with a thickness of 35nm one by 
one to the optical diffusion layer 26 
(light- scattering film which extends angle of 
visibility) top which carried out the laminating on 
the glass substrate 20 with a thickness of 0.7mm, 
The transparence electric conduction thin film 
with which the principal part consisted of a silver 
system transparence electric conduction thin film 
layer 22 by the silver system thin film with a 
thickness of 15nm and an oxide system 
transparence electric conduction thin film layer 23 
by the transparence oxide thin film with a 
thickness of 38nm was formed, pattern formation 
was carried out after that, and the transparence 
electric conduction film 24 was formed. In addition, 
pattern formation of this transparence electric 
conduction film 24 was carried out using the same 
ingredient and same process as the 
above-mentioned example 1. 

[0089] Moreover, the above-mentioned optical 
diffusion layer 26 is the paint film which made the 
acrylic epoxy resin carry out distributed mixing of 
the pulverized coal (powder) of cerium oxide as a 
light diffusion agent, and was formed in about 1 
micrometer of thickness. 

[0090] In this way, the sheet resistivity value of 
the obtained*transparence electric conduction film- 
24 was about 3.3ohms like the example 1. And like 
the above-menticmed example l, r the permeability 
down by the side of short wavelength was not seen, 
but the good result was obtained by the visible ray 
permeability of the transparence electric 
conduction film 24. 

[0091] And although surface observation of it was 
carried out after holding the transparence electric 
conduction film 24 which carried out 
[ above-mentioned ] pattern formation in 60 
degrees C and 95% of humidity for 500 hours, 
appearance change was not produced at all. 
[0092] In addition, although not illustrated, if the 
electrode substrate 25 obtained by this example 2 
is the electrode substrate 25 for color picture 
displays, between a substrate 20 and the 
transparence electric conduction film 24 or on the 
transparence electric conduction film 24, it will 
carry out pattern formation of the color filter layer 
of the shape of a matrix colored red, green, and 
blue for every display pixel, and will form the 
electric conduction film 24 of the shape of a 



pattern corresponding to the pixel of the shape of 
the matrix. 

[0093] As shown in <example 3> drawing 3 , the 
electrode substrate 35 concerning this example 
30nm or more in thickness by the transparence 
oxide thin film of the cerium oxide of the high 
refractive index (2.1 or more refractive indexes) 
which serves both as an insulator layer and the 
high reflective film on the glass substrate 30 with 
a thickness of 0.5mm The oxide system 
transparence electric conduction thin film layer 31 
according to a transparence mixed oxide thin film 
with a thickness of lOnm one by one after carrying 
out the laminating of the reflexibility oxide system 
thin film layer 36 with a thickness of 55nm 
preferably, The electric conduction thin film 34 (it 
is not transparent) with which the principal part 
consisted of a silver system electric conduction 
thin film layer 32 (it is not transparent) by the 
silver system thin film with a thickness of 150nm 
and an oxide system transparence electric 
conduction thin film layer 33 by the transparence 
mixed oxide thin film with a thickness of 75nm 
was formed. 

[0094] The oxide system transparence electric 
conduction thin film layers 31 and 33 formed 
membranes with the mixed oxide of cerium oxide 
and indium oxide like the above-mentioned 
example 1. 

[0095] The sheet resistivity value of the electric 
conduction film of 4 layer structures by the 
reflexibility oxide system thin film layer 36 of the 
one above-mentioned layer and the electric 
conduction thin film 34 of the three 
above-mentioned layers was about 0.2ohms. 
[0096]--And—as^ by-setting— thickne ss ofe*a- silver- 
system thin film to. J50nm showed to the graph A 
of- drawings 5 -, - the reflection ; factor down by L the 
side of the short wavelength of the electric 
conduction thin film 34 of three layers became the 
electrode substrate of good light reflex nature, 
without being generated. 

[0097] by the way, the graph B of this drawing 5 
silver gold - lat% - the data of the spectral 
reflectance of the electric conduction film (the 
thickness of a silver system thin film is 150nm) of 
the conventional three-tiered structure equipped 
with the silver system thin film layer by the added 
silver alloy are shown. 

[0098] According to this, there are a down of the 
reflection factor by the side of short wavelength 
and a down of the spectral reflectance near 460nm, 
and it is thought that this becomes remarkable by 
increasing gas installation of the oxygen at the 
time of membrane formation like the case of the 
light transmittance in a transparent electrode. 
[0099] However, according to this example 3, even 
if it thickened thickness of a silver system thin 
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film with 150nm, as shown in the graph A of 
drawing 5 , the reflection factor down by the side 
of short wavelength was not generated, but the 
improvement was found. 

[0100] Then, pattern etching of the oxide system 
transparence electric conduction thin film layers 
31 and 33 and the silver system thin film layer 32 
was carried out, and the transparence electric 
conduction film 34 (pattern electric conduction 
film) was formed. This transparence electric 
conduction film 34 was performed in the usual 
FOTORISO process as well as the 
above-mentioned example 1, and carried out 
pattern formation using the same ingredient and 
same process as the above-mentioned example 1. 
In addition, the reflexibility oxide system thin film 
layer 36 by the cerium oxide simple substance has 
acid resistance from others, could leave this by the 
usual etching and was able to make the part 
without the pattern electric conduction film carry 
out residual disclosure of the reflexibility oxide 
system thin film layer 36. 

[0101] And 220 degrees C of substrates 30 which 
carried out pattern formation of the 
above-mentioned transparence electric conduction 
film 34 were heat-treated for 1 hour, and the 
electrode substrate 35 was obtained. 
[0102] The reflexibility oxide system thin film 
layer 36 of the electrode substrate 35 obtained as 
mentioned above had 30 - 40% of reflection factor 
of the light, and was that which is effective as an 
electrode substrate for displays of a reflective 
.mold. Incidentally, the reflection factor of the glass 
substrate side which does not form the 
reflexibility oxide system thin film layer 36 
<(cerium~oxide)^wa«-about~<5 ^ 6%?^- u * 

[0103] In addition, although not illustrated, if the 
~elect±ode substrate 35- obtamed by this example 3 
is the electrode substrate 35. for color picture 
displays, between a substrate 30 and the 
transparence electric conduction film 34 or on the 
transparence electric conduction film 34, it will 
carry out pattern formation of the color filter layer 
of the shape of a matrix colored red, green, and 
blue for every display pixel, and will form the 
electric conduction film 34 of the shape of a 
pattern corresponding to the pixel of the shape of 
the matrix. 
[0104] 

[Effect of the Invention] The electrode substrate 
for - displays of this invention cannot be easily 
influenced of the oxygen at the time of membrane 
formation by using for a silver system thin film 
layer the silver alloy which added a small amount 
of gold and copper to silver, and can obtain the 
high electrode substrate of the transparency mold 
of light transmittance which a down does not 
produce in the permeability by the side of short 



wavelength, or the electrode substrate of the 
reflective mold of the high rate of a light reflex 
which a down does not produce in the reflection 
factor by the side of short wavelength. 
[0105] Moreover, there is effectiveness whose 
moisture resistance as an electrode substrate may 
also improve to practical use level by little 
addition of gold and copper. 

[0106] In case a transparence oxide thin film, a 
silver system thin film, and a transparence oxide 
thin film are especially produced with the in line 
ones and INTABAKKU type membrane formation 
equipment which forms membranes continuously, 
since it is hard to be influenced of the oxygen at 
the time of membrane formation, much more 
remarkable effectiveness is acquired. 
[0107] Possible [ connection (mounting of TAB 
etc.) electric possible / the easy pattern formation 
by etchant, such as an acid, ], since a mixed oxide 
made from cerium oxide and indium oxide is 
further used as a transparence oxide thin film, 
this invention can offer the transparent electrode 
of a low sheet resistivity value with high 
transmission, in addition the . addition to the 
indium oxide of cerium oxide has effectiveness 
also in damp-proof improvement. 
[0108] Moreover, since the electrode substrate for 
displays of this invention is equipped with the 
electric conduction film of a three -tiered structure 
thru/or 4 layer structures as pattern electric 
conduction film of an electrode, it can offer the 
transparent electrode which demonstrates the 
sheet resistivity value of low resistance (0.3ohms 
or less), and has high permeability or a high 
reflection factor, or a reflector. 

[0109] -The.electrode^substratevfor-displays o£ this 
invention with a. high property moreover, besides 
the field of a : display device For example; while the 
place which can apply also to the field of a solar 
battery, in addition also has heat ray reflection 
and the functionality of electromagnetic wave 
shielding etc., and contributes to the industrial 
world is size, being a low sheet resistivity value in 
a thin film and showing good conductivity There is 
effectiveness as an electrode substrate of the 
transparency mold which visible -ray permeability 
or whose reflection factor is high, moreover does 
not have degradation with the passage of time, 
and was excellent in preservation stability, or a 
reflective mold. 

[Brief Description of the Drawings] 

[Drawing ll The sectional side elevation of the 

electrode substrate for displays in which the 

example of this invention is shown. 

[Drawing 2] The sectional side elevation of the 

electrode substrate for displays in which other 

examples of this invention are shown. 
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fDrawing 3l The sectional side elevation of the 
electrode substrate for displays in which the 
example of others of this invention is shown. 
fDrawing 4l The graph which shows the spectral 
transmittance of the electrode substrate for 
displays of the transparency mold of this 
invention. 

fDrawing 5l The graph which shows the spectral 
reflectance A of the electrode substrate for 
displays of the reflective mold of this invention, 
and the spectral reflectance B of the electrode 
substrate for displays of the conventional 
reflective mold. 

fDrawing 61 The graph which shows the 
effectiveness of raising depression of the 
permeability by the side of the short wavelength 
by the increment in an addition to the silver 
system thin film of the copper in the electrode 
substrate for displays of the transparency mold of 
this invention. 

fDrawing 7l The graph which shows change and 
the spectral transmittance of addition [ of the gold 
in the silver system electric conduction thin film 
in the electric conduction film of a configuration of 
pinching the silver system electric conduction thin 
film in the transparent electrode of this invention 
with a metallic oxide ]** -**. 

fDrawing 8l The simulation graph which shows 
change and the spectral transmittance of addition 
[ of the gold in the silver system electric 
conduction thin film in the electric conduction film 
of a configuration of pinching the silver system 
electric conduction thin film in the transparent 
electrode of this invention with a metallic oxide ] 



20 - Substrate 21 Oxide system transparence 
electric conduction thin film layer 22 - Silver 
system transparence electric conduction thin film 
layer 

23 - Oxide system transparence electric 
conduction thin film layer 24 - Transparence 
electric conduction film 25 /• Transparency mold 
display electrode substrate 
26 - Optical-diffusion layer 

30 - Substrate 31 - Oxide system electric 
conduction thin film layer 32 - Silver system 
electric conduction thin film layer 
33 ■■ Oxide system transparence electric 
conduction thin film layer 34 Reflective electric 
conduction film 35 Reflective mold display 
electrode substrate 

36 ~ Re flexibility oxide system thin film layer 
40 - Substrate 41 - Color filter layer 42 
Light- shielding film 43 ■ Transparent protection 
layer 

44 -■ Transparent electrode 45 ■■ Orientation film 



the; change and the; spectral transmittance 
(Spectral reflfectaiiice) :r of - thickness [ of j a silver 
system electric conduction thin film ] ** ■ ** in the 
electric conduction film of a configuration of 
pinching the silver system electric conduction thin 
film in the transparent electrode of this invention 
with a metallic oxide. 

fDrawing 101 The graph which shows 50nm - 
200nm [ of silver system thin films ] the spectral 
reflectance and spectral transmittance in a 
reflector of this invention. 

fDrawing 111 The sectional side elevation showing 
the conventional electrode substrate for displays. 
[Description of Notations] 

10 - Substrate 11 - Oxide system transparence 
electric conduction thin film layer 12 - Silver 
system transparence electric conduction thin film 
layer 

13 Oxide system transparence electric 

conduction thin film layer 14 - Transparence 
electric conduction film 15 - Transparency mold 
display electrode substrate 
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®siwiTU<, Rkimmt Lxitmm&m<D%. 

[0018] HI 7 f±, BUP**) 1 5 n m©iliiill: 

(^*aia*) &*-t-t>©-c*>a. **s. ^simst 

(D-Sfrmmtt 9 0 0 A, figtt&ftffittjft 3 Q T?S>5. ft ■ 
*5, ^77®lilll00a t%, 40a t%\ ©f4IS9 
9. 9at°/o, 40. 1 a t %, ®f±$89 9 . 8 a t 
%s 40. 2 a t%, ©tt^B9 9. 6 a t% 40. 4 so 



4 

a t%£r^M- 0 

[0019] 111 7 ©— #±«WWft-e5H'^t»tttt» 4 
fc£3^^«*flfcJ:39MMI©'fe©* ^©{tilfio. l 

~0. 5 a t %©&&£tf***l*©*m«©#ft^ 
t?*>9, 7tfcK4 7 0 nmWjfiwSii^wy^^^C 

[0 0 2 0] Ir1C< [118^(4, 45:0. 8-2. 5a t 

#(C4 7 0 nmjfiiacO@ii^S^^>-L.Tl/^o 4*3, 
K*ttl««>-&fH!JPH: 9 0 0 A, fiflt&ffifittift 3 fit* 
'2b3 0 Sfc, ^77©M9 9. 19a t%, 40. 8 
1 a t %, ©\±m. 9 8. 4 8 a t %, 4 1 . 5 2 a t 
%, ®(4£S9 7. 5 6 atl 42. 44a t%&/T 
■To 

[0 0 2 1] ^©fifc&fiigT-©^®*©:?'?^, ;<y 

T, *©^*v©*«:'>*<i-5 Sir 
[0 0 2 2] LA* U >f>'7-1'^S©tI^'f7'0^i 

[0 0 2 3] 4*5, ^©MfcRfllJT-©^!®*©^?^ 

$r#oT^5Mfa£:JLv^tfJLT*st) , *&*«Jt-f4 3 Jf « 

.. [ Qja^4,lJ*«»ffe;.feip^5i'5clBJPA&*l b.X4 , 
SiifctfflT?fcct, ^©gUM-h-TS i S-5f4,- v*/*?/ 

sr wig t -r s 1 1 h , »j^x#mtt <t *m%M 

[0 0 2 5] 

£zmmmx&<9. a.^mimxm9Mmm&* o. 1 

~2. 5at%©4ir, 0. 3~3. 0a t%Ottt 

[0 0 2 6] Sfc*^BJ©ft*JS2^#?)^PJ(4, ttrlB 
©SJ?* 5 , 5~2 5 nm(D®irtl;$,5*/Ttf fflSi 
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[0 0 2 7] Sfc#«B<0W*S3K:«53B93f4. flfflE 
•©SJ¥*5 5 0~2 0 0 nmCD^HrtlCfe-S^^efflfl; 
[0 0 2 8] *fc*»W©BI*«4t«5*Wfi, tWS 

[0 0 2 9] * tt%W<om*^ 5 .C« 53PJlf4, SWB 

[0 0 3 0] *fc#«W©tt#*6fc(S5*IJiH\ MIS 

[0 0 3 1] *fc*»W©W*3«7IC«5»Wtt, UWB 
ft #31 1 3^tttt*JS 3 fcE«i-5»W^*iir^T, fitrffi£- 
«<h*«»ii:©IMJ.;;Stfr*2. 1 ±9*#t^JBW*«) 

[0 0 3 2] 

[0 0 3 3] 1 fc^SJSWtt, *K±.i: 

* ^ & ww: ^» w&wmmmme xr&nmm-eto- - 

9» J.oflME«»3MI*MWfas, 0. 1—2. 5at% 
©ii, 0. 3 — 3. 0 a t %»^Sr^*f 

4 5 mm -e fc s m^mmm mmmmxh z „ 

[0 0 3 4] C1<D*W»±, ±«EWjB«:«?»:-*-afc«>©# 
[0 0 3 5] ^Of&, Vv-r*Ut>«fcflP*f4 3 a 

[0 0 3 6] 3J§«ii©^«JB£ 
&&T£ SrJg^ttl Lfc 
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[0 0 3 7] »&IMt«BJwf±, MICfStTifcf^ 

X x ^CDto^JS^b^^i^AP LT t> 4 V \, 
(0 0 3 8] ±lES«±{C*i(t'5±IE^^^m^S— 

tviSfS'tt©(6]±{-MLTf±, 0. la t%0'Mtt^ 

10 |n]±i-?)ffl(P]^fo5 o 

[0 0 3 9] S$cD|g^JR— ©S57JPK4, E16COi/7 7 

tc^-t-4 5 k o . 3 a t %mmt>*t>&* \zm.m&M<n& 

3 JP«iS©i*m§|-C*> 9 , iDg©t«Illfi 8 5 0 A 
(8 5 nm) T&>3„ 

10 0 4 0] »4 V ^d^LT^Hw^Sri £fc#> 

20 SEUgcojgffSr 1 0 mm £ L. &-om<omMM.& 3 a t % 
EJLki Lfc^a-{cffi«ffij5tffitt5 Q (Xf4 5 
□ ;^^i7i»t5) 3 
[0 04 1] Rfc, 2 fc:«53MI§*, H 

[0 0 4 2] *^0jOlt*]5 2 iZ^^^mit. tulHIt* 

5~2 5 nm©ffiirtt;fe^S^if IlKS 

10 0 4 4] SiltO^^-Ol^ 10 0V, 1 

[0045] ^©«jfed»b, h y 

40 !|4(c:LT.4^ri(c^So 

[0 0 4 6] h y * *#S.-ei±8?ll«ffi©ffiflH6 

[0047] in 9 tc, musts G3w 

Wfi) <Dm&*mmb LT, ^7^S«±(-, S^BMk 
^) (Btff*2. 2) 3 5nmi, ffi^fll 5nm~2 
5 n m b . mmWtim 4 0 n m t *«M&«^ LfcS^ii 
^^CDv-a'S U- -> 3 4 ^ L 

so fc 0 /j:*s. mw-.mmmi. 5) a 
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fc. **i«*»JR©ttff!J^ ©ttffllffl 5niru ©tiJ8£ 
mi 7. 5 n rru (DtiJgUP 20nm, ©tiJS£J¥ 2 2.5 
n m, ©filgff 2 5 n m<DW&&*-r„ 
[0048] m3M$m<DMMttf* 2 5 nmif^WT? 

fc, ffilfKOlf 2 0 nm&X\ 3 Jf#it©^IJ&<Z> 

[0049] ^mmttmrn 5 n m^mvtir-f 9 > y 

[0 0-5 0] *«W©»*«3Kl«6«W*> H 

[0 0 5 1 ] *38^oai*3fi3fc«5*MH:. StrfEii* . 
JPI^ 5 0~2 0 0 nm©«5HrtlCfoS**SBffl«®S 

[0052] 0 1 0 K*t£!<z>*^afflS@StK 

W&ityo lOnmh ^3S^JR 5 0 n m~ 2 0 0 n m 

t , mmmtm mm* 2 . 3 > 40 nm^ii u 20 

*>\ iftJftt^T- (*# ; BSf*l ) t C 
(fcBUR) «®» (&«#*) 

[0 0 5 3] 01Olt £6^itKtf>JR#(-<fc-5K*t*^ 
©f^SSr^-TtW^feS^^ ffi*^«?MJ¥*s, 5 On 
mSra^Si 8 0%m^k<DmttiWMttj:i!). 2 0 0 nm 

- - -. - - - 30 

- pO 0 ; 5~4l'^C^ H ' 

[0 0 5 5] *3B9i©tB#JB4 KfliSSSWttU SWBBI* 
[0 0 5 6] SJlMXfiKltSw^^^SfflomilSK 

[0 0 5 7] *5SMwBI*qi5»c«538WS:, * 

mmmiz vt^-oxur^wm^mm-r^o 

[0 0 5 8] *%PjO|f*]® 5 t^SIBWHU itlfBit* 

1 xttmxm 2 4 \zjRmrz&mz.*s^ 
x. mBm&tmw&t<Dm\zft&nmi>*&mzfrx^ 

[0 0 5 9] SWS©*^itffl©lSIS (CT^tfffi 
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[0 0 6 0] ±IE»SL^tt, *7-7^/V^±{dfi*a-^ 

^■tir5 * 7 - y 4 t te%\fcv>mffif&X'h o x h 
[0061] ieufcaattu (^l< 

(It*) fcfiJffiLTtxt^U JBJr*0**5#IBSrfi 

flWSiWWtttt:, ^SW^ttSK 
[0 0 6.2] &t£; #3&91©9I*'S6, »*«7fc«S 

[0 0 6 3] *360i©ni*3B6fc«338?llB\ flMBffi* 

mm&xhZo 

[00 64] 4fc**Mwai*5l 7 Kl«5389l»±, ttre 
«t¥«^i:<OW»-a*f*2. UWtv^lJr^O 

mwM&fcxh&e — - - 

[ 0 : 0 6' 5 ] "S T N 3 ^ E : C-"B * ^^-■Kr^-t-e D ^ 

[0 0 6 6] ifESltSOLCDcO*-^, 6** (iiflf 
[0 0 6 7] ^fy^^^-^KSWi 

[0068] xfifistcnjaifT^offsije 

[0 0 6 9] SP^, ±flB»#qi6K:#5»0Jl;:*5^"t\ 
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[0 0 7 0] l!WB»R±©/<* — J'SMtllfc U-Ctt, £ 
[0 0 7 1] -tbX. r©a#>T3#fiiEii5ffi#T*©— 2r 

[0 0 7 2] ±B»*«7»C«5»M»w*JV^ 
©T* £>£><, 

[0 0 7 3] '^Lt, HulESffii©^* — ^mBIt L 

[0074] -tvx, rw^#i-5ltflEiSa*T^<o^b 
ttv 4jf«^©^m#JKS©5^©lJl£gtt»<>ar« 

[0075] r o vtz^mmmcomm^t lt»±, 
[ o*o- 7 6] ^zi>'T5imitto<vm&mzw--%^fm 

[0 0 7 7] *%n(p$$StffilttSfit:. K 

&tm<DLCDm(ORfltmM&1&k l-c/b^s^, 

[0078] mfc<Dttm&. #7*, -fv^y^y 4 

©¥^frfg^»j&£*xfcS«&i:\ S*ot)©iSfl 

• [0 0 7 9] *^Wt-*J«t5 3g*Sjg©9S©& 

«*» E«fiflt^iSSfit«[t?*5fc«>, TFT^MIM* 

^©pSf^-©m-$§-$H\ ut, 

«S i Sr*fe5 i 5 tw-f 5 n £ i> -?# 5. 

[0 0 8 0] 

[0U£0iJ] UATlw, 2|c»W©*ff«)lsa60<JSr*-f. 

[0 0 8 1 ] <nm<5iji >Bli tc^-f-J; 51-. r©H;6£ so 



/0 

1 o±t ( «ii^«s$^7tff $ 3 5 nmommmimm 
<D&%knmiz£z&%kmwmn»mm 1 2 s$3 8 

3 £ T^©£g$tf 5 *J&£Hfc3Kj»Sj8£ 1 4 L 

fc 0 ±.mwtfc®>mmmmwmmm 11, 1311, 
mm*&<&!&7im&:&x*3 2 a t%im^tc^mtm 

iLfc. Sfc, ffi^®PJ^«^«^l 2fi, 

I . 0 a t %, «sr 1 . 5 a t u/cis-a- 

[0 0 8 2] -t Lt> ±l2@BJ*mM 1 4 f±, KIT©* 
[0 0 8 3] #clc, ^#7*»£1 0SrKSWf*>fc8t 

tntit:t^< > ot?m.mzm$fisiz 

$ 1 4 nm^fSi: i-5ffi^BJ^«#l^€ 1 2 , 

mmmmm 1 3 &m*im ufc. 

[0 0 8 4] &fc±ffiiMbto%]£H**tti9!ffl 1 3±K 

2 2 o°c, . 1 n*WI ©T-»—/H^a (*n*HKwfcfc«) £16 

[oo85] vx&btifrmwmnm 1 4 ©®«« 

feiffitt, ^3. 3fiT*fcofc 0 ^Lt, -fr©SK^®^ 
1 4 ©-BlISTtilSSai^ti. 0 4(c|liil(c:T*-f-J; 

[0 0 8 6] ±Ea** — 4«r, 
6 0°C, ilS9 5%F*?tC, 5 0 0 P#IW##f Lfc^{C*35 

II, 1 3©®jT^5rSiJ^Ufci r 5, 2. 2 4ffco 
7t 0 

[0 0 8 7] fc**. El* L-Jfct.^S, *3U£^J It i 9» 
fetifcSSSiKi 5^, *7-iB^*^effl©«®S 

ts i 5 T-foKfi, stioi mw&mwi l 4 t ©W, X 

[0 0 8 8] <Hi£0iJ2 >E12^-rJ: 5tc r©^M 
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2 o±^ae ufc^tffi^s 2 6 (flHwi&jdtff ?>*»a 

01) ±fc, )R#U J¥£ 3 5 nm03nifeftlMHR£J:S 
KlCj:2«X3nmiWl2 2 fS3 8nm©S 

WgMfct^K.fcS&i'fc^aw^SJBSJf 2 3 i-e* 

*->-»J*L-ca9J*m«2 4*r»rtSUfc. **5, 

aniiMtj* 2 4 »±, ±fEHjfscsj 1 1 mmvtfnRvmm 

[0 0 8 9] $fc, ±K^;fe£«cS 2 6 ii, y A^tf 
[00 9 0] r. 5 L-C*fetbfcaH*«l2 4 ©BtfWfi 

etfittt. sh&ot 1 1 mmzm 3. 30^^ * u 
x, *(oaw*«ii2 4©^r»»iftaa*f±, -tiBum 

e>*ufc. 

[0.0 9 1] -t LT» ±E^^-y»«Ufcafl*tR 
[0 0 9 2] fc*5, a^L-fcV^ *^J(SW2fcJ:0# 

fc^^^ffiSK 2 5 ^ z?—w&m^mum<vmmm 
« 2 5 mm2otmmm^2 4t<r>^ x 

••-•tW-9-3-1--^HKSM 5 3 ! >1'3 K^i-i: d ©HJi 

*2. lEA-h) ©ifcty !^A«>anifefls4MMiK:J:« 
Wiif»S3 0nmK±, »SL<l±f J5 5nm©5 

ittiUftfc**!tM 3 6 £«g ufcft, 1 0 

I31i, SJ150 nmO«$ttRK:J:S*B$*ttft. 
©IS 3 2 (aWettftV^) k, )|j7 5nm©lii^ 
^i^MMK: J:«IMb«b»anVmWWI 33i -e-t© 
**»#«j*£;h/fc*«*MS3 4 (BWtffift^) 

[0094] B^b^awigaaugig 31, 3 3 _t 
tmmm 1 1 unite l-c, ait-tr ^t-r ^ >> * 

A©fi^lWbW£«fc9/dGllJIL7):. 

[0095] ±ie 1 m<DBiksmutvi>&mmm 3 e t . 

±12 3 Sco^m^SI 3 4 k C J; 5 4 /f«ig©3|m§l©ffi 
SSttflttO. 2Qt?foofc 0 
[0 0 9 6] ttt> 4B%*J8t©RJ*£: 1 50nrait 



(7) 

12 

wmm 3 4 (DM.tiL&mx-oELMm-y <?^iz±czzkt£ 

[0 0 9 7] tr^T, 1*10 5 ©:/7 7 Bid, «g}C^Sr 

(D3mmm?)mmm mzknmommtti sonm) © 

[0 0 9 8] racist, fiSJHBd©Klt*©^* 

V, 4 6 0 nmttifit'©7»tKM$©^^y)!iife 

•K rftttawmffiTWftaS*©^^*^ fig®! 
10 f$©^*©#*^A£*^1-r £KJ;9SI*idft3£* 

[0 0 9 9] ir^s, *H««3»=J:Jxrf; &5&?$J8i 
©®!J¥£ 1 5 0 nmirlf:< VXh, 121 5 ©^7 7 AK^P 

[0100] *©«, ^^^aw^mmeis 31,3 
3, Rammmmm3 2^^^-^^yriy^vxmm 

ttR3 4tt. ±fs,mmmi kmmKvxmn<D7* h y 

«m«©M^^t^ 3 6 

[oioi] * i/T, ±tmmmmm3 4 sr^^-v?g 

fiKLfcS«3 0$r, 2 2 0t v 1 B#ffi, Ml LTlffi 
IS3 5 

. -: :• [ .0^Q:^k-±-IE©^3^.^#.-e?itl/.7 v c«;ffia.K-3-5-© . 
so • Rltttgfcftft^atiia-a-ftli, nT^3t© 3 0~4 0%© 

mm3 6 (iMk-fe.y^A) sr»fiRu*v^9^a«ffi© 

K#t*(± 5 ~ 6 %m«T*fe o fc 0 
[0 10 3] 443, B^U^V^, *HJfe^j3JC«tt)# 

tg3 5T?fctvtf, s®3 o tmmmmm3 4 i©iw,.x 

40 l, -t©-v h y ^^^©Hsd^is-rs^^— >-^©3i 
ma 3 4^^ig-r5t©T'fe^ c> 1 

[0 10 4] 

v ^M*05»SofffiSS ^#5 r k &X$ 5o 
[0 10 5] ^tlH©'>a:^PtwJ:!J, 
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[0106] mwrntvonrnt, m^mmt. m 
wmimmmt*. mk^xfimt^J^yJ^-iy 

[0 10 7] #3g!(§fi£<bK:, SUfc-l? y ^igMfc-O- 
->nm^mTh'0. lo^W^Si (TAB & if 

<omm) t>°imx*&<9. ^.tz^^mmmx^^mm^ 
immmnM&mmxz. mux, mt± v * j»omt 

[0108] sfc, *^Bj<o*^@fflm«xt5tt, m 
m<o'<*-^mmt vx3mmm7 i }m4mmm(omm 
m^m^x^^t^, feteffi (o. 3cmT) <ommm 

mmm: h^^^-iR^mm^mmx^ z 0 

[0109] * fc,' #3S9§©S^»fflm@Sl£fi> x 

[0 3] *&w<D*<D{&<vmMm*^-rm^mmmw,m 



[mn 
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[m7] *&w<DMwm,m^tev z>m^mm,mm*&m, 
[ins] *&w<Dmwmmiz&\izmmmmMm*&m 

[El 9] *|gBJro@BJS@{Ciolt2>^^«#«^Jl 

[010] ^0J©Sttm®(-fctt?>ffi^^5 0 nm 
-2 0 0 nmT*(D^7tS#t*i^7t^*ilr^-r^7 
7 0 

[011] t¥*©*^«fflm®S«^^i-ffiO»fE0» 

2 o -£& 2 1 -mfcvozkmwmnmmm 2 2 

2 24-mmmmm 2 

30 3 0 -3-.l"#jtft^iliiI -3-2--«3R* 

3 3 ■■■mmimmmmwkm 3 4-stt^mw 3 

3 e-RM&mikVo^mmm 

4 0-IS 4 l-#^-7^*Jl 4 2-M 

4 3-mm^mm 

4 4-S0J«@ 4 5'-ffi|i]|g 



[02] 
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